Objectives: To assess five-year changes in health behaviours in later life and associations with onset of chronic health problems. The results may inform policy and interventions to promote healthy life years in ageing populations. Methods: Data are derived from the Norwegian study on Life-course, Ageing and Generation (NorLAG), a five-year (2002)(2003)(2004)(2005)(2006)(2007) panel survey comprising a nation wide community sample. The present analyses include a sample of 1,019 respondents aged 60 years and older. Five-year changes in smoking, alcohol use, physical exercise and Body Mass Index (BMI) are assessed according to prevalent and incident chronic health problems. Multivariate logistic analyses of "healthy" behavioural changes are conducted. Results: A total of 453 respondents (45%) reported at least one chronic condition and 13% (N=133) reported onset of chronic conditions in the course of the past five years. Over a five-year period, there was an overall reduction in smoking rates and a decrease in regular physical activity. Alcohol consumption in older people slightly increased over time, but the incidence of chronic health problems tended to reduce alcohol intake. Older persons experiencing chronic health problems were less likely to initiate physical activity.
INTRODUCTION
Life style diseases such as cardiovascular diseases (CVD), diabetes, cancers, obstructive pulmonary disease (COPD), and musculoskeletal diseases are among the most common causes of reduced healthy life years in elderly Norwegians today (1) . The prevalence of these conditions has increased over time in line with the ageing of the population and has resulted in an increased emphasis on health behaviours as important modifiable risk factors for prevention. Research has firmly established that smoking, physical inactivity, obesity and high alcohol consumption are among the most important adverse behavioural determinants of health (2) (3) (4) (5) . Current cohorts of elderly Norwegians have relatively higher alcohol consumption and obesity rates than previous cohorts (6, 7) . Proportions with frequent (at least twice a month) alcohol consumption among persons 60-79 years increased from 29% in 1995 to 57% in 2008 (7) . Smoking rates in older age groups, on the other hand, have declined from 28% in 1997 to 21% in 2011 (8) and relatively fewer persons are physically inactive: 32% in 2001 compared to 17% in 2007 (9) . Thus, there is evidence of both positive and negative health behaviour trends in different cohorts of Norwegian elders.
Longitudinal studies on long-term changes in health behaviours in older age groups are rare, and there is limited knowledge of the extent to which individuals change their health behaviours following a recent onset of a chronic health problem. The onset of a chronic condition may yield the necessary impetus for changes in unhealthy behaviours, which is relevant for secondary prevention policies (10) . For example, smoking cessation in middle aged and older people is more likely after a critical change in health status (10) (11) (12) (13) (14) (15) . Further, individuals with heart disease and stroke are found to have a greater likelihood of smoking cessation, reduced alcohol consumption and increased physical exercise (11, 16) .
There are many different behavioural theories, but the majority tend to underline the importance of similar factors. Fishbein therefore proposed an integrative model of behaviour, emphasizing the importance of underlying beliefs about the positive effects of the behaviour in question as well as perceptions about one's skills and abilities to perform the behaviour (17) . In line with this model, one can assume that the "onset of chronic illness should motivate lifestyle changes because of increased awareness or because of strong subjective norms favouring changing behaviour" (18) . However, even after the onset of a chronic condition it can be difficult to make lifestyle changes, as behaviours have become "entrenched habits by middle and older age" (18) . Among the barriers to smoking cessation by older people is the concept of "damage done" and that of smoking being an "integral part" of an older person's life. Also, the onset of a chronic health problem may pose physical or psychological burdens (e.g. fatigue, nausea) that may obstruct maintaining or initiating new activity levels. As such, people's sense of control may be an important factor in predicting variability in changes in health behaviour following a chronic condition (19) . A strong sense of control is associated with better adjustment to chronic illness and is considered a motivational force that activates individuals to engage in health-promoting behaviours.
The aim of the present article is two-fold: (1) To assess five-year changes in health behaviours in a community sample of persons 60 years and older; and (2) to address the association between the onset of chronic health problems and changes in health behaviours. The role of sense of control as well as potentially confounding covariates such as age, gender, educational background, and marital status will also be assessed. Factors related to an increase in specific types of health behaviours are likely to vary from factors related to the maintenance of such behaviours. The main focus in the present paper is therefore on behaviours that can be deemed "healthier" when faced with the onset of a chronic health problem: smoking cessation, reduced alcohol consumption, and increased physical activity.
METHODS
Panel data have been derived from the NorLAG study (20, 21) . In 2001, a stratified community sample was drawn from 8,298 adults aged 40-79 years in 30 municipalities in Norway. The first wave of data (T1) was collected during 2002 and 2003 by Statistics Norway and consisted of an initial telephone interview followed by a postal questionnaire. In addition, data from public registers (the Population register, Tax and income register, National database on education, Birth register, and Statistics Norway's events database (FDtrygd)), were linked to individual survey data. Participation and linkage to public register data was based on informed consent. A total of 5,559 persons responded to the telephone interview (67%) and 4,149 of these returned the postal questionnaire (75%). The second wave of data (T2) was collected five years later (2007) (2008) and included the initial gross sample. Data collection procedures were similar at T1 and T2. A total of 3,774 respondents participated in both waves. Of those who participated at T1, 265 persons had died and 25 persons had moved abroad. Further details of the NorLAG design, sampling procedures, data collection, and response rates are available elsewhere (20, 21) .
In the analyses of the present paper we only use the responses of 1,019 persons aged 60 years and older and who also responded to the telephone interview and the postal questionnaire in both waves of data collection. These constitute approximately 31% of the gross sample for this age group. Respondents with itemnonresponse on the particular health behaviour variables were excluded from the respective subanalyses. Hence, the numbers of cases in the different analyses varies slightly across dependent variables.
Measures
Health behaviours were measured through the postal questionnaire. Respondents' self-reported smoking be- (22) . We distinguish between three categories "Never or not the last year"; "Less than weekly but at least the last year"; "Weekly or more". As such we apply a relatively modest definition of high alcohol intake, accounting for the potential underreporting of alcohol consumption that characterizes survey research (23, 24) .
Respondents' physical activity levels were measured by aggregating responses to three different questions.
About how often do you do the following? (1) In-door training (training studio, aerobics, gymnastics, etc.); (2) Tracking or training out-door (walks, bicycle rides, skiing etc.); (3) Gardening (in the season).
Responses ranged from Daily (1) to Never (6) . Respondents indicating at least weekly in-door training, daily outdoor training/tracking or daily gardening were considered physically active on a regular basis. This procedure is in line with research suggesting that the recommended 30 minutes or more of moderate intensity physical activity can be accumulated from walking, gardening, housework etc. Such an "active living" approach is considered particularly appropriate for older adults (25) .
Body Mass Index (BMI) was calculated based on self-reported height and weight in the postal questionnaire. We used WHO defined categories of BMI, calculated as weight (kg)/height (m 2 ), with: underweight (<18.5), normal weight (18.5-24.9), overweight (25-29.9), and obese (≥30) (26) .
Chronic health problems were assessed at T2 through the telephone interview with the question: "Do you have a long term illness, chronic health problem or disability" (Yes/No). If yes, respondents could freely mention up to three chronic conditions. Statistics Norway recoded their responses afterwards, according to ICD-10 classification (27) . For each condition respondents were asked to report its year of onset. For the purpose of the present study, we label conditions arising between the two waves of data collection as incident chronic health problems indicating recent onset of chronic condition(s). The final variable consists of three categories: (1) No chronic health problem; (2) Incident chronic health problem(s); and (3) Prevalent chronic health problem(s). The latter group comprises individuals with pre-existing conditions at T1. A total of 453 respondents (45%) reported at least one chronic condition and 14% (N=146) reported more than one condition. All in all, 133 (13%) respondents indicated an incident chronic health problem between T1 and T2. The most frequently reported chronic conditions were musculoskeletal disorders (N=147), diseases of the circulatory system (including high blood pressure, N=140), diabetes (N=73) and cancers (N=30).
Covariates
Sense of personal control was measured with the Personal Mastery Scale (PMS) (28) , which measures the extent to which individuals regard their life-chances as being under their own control in contrast to being fatalistically ruled. The PMS consists of 7 items with responses measured on a 5-point Likert scale, ranging from strongly agree to strongly disagree. In the first wave of NorLAG, the first two items were collected through the telephone interview and the remaining five items were collected through the postal questionnaire. Two of the items are positively phrased. The items were aggregated into a single sum score, which may vary between 7 and 35 with higher scores indicating superior feelings of sense of control.
Potentially confounding covariates included in the analyses of the present paper were age, gender, educational level (basic, secondary, higher), and marital status (0 = no partner; 1 = married or cohabiting with partner). Educational level was obtained through the public registers by the Norwegian Standard Classification of Education for 2001, with levels below 3 being classified as "basic", levels 3 to 5 were classified as "secondary", and levels 6 to 8 were classified as "higher" education. For all covariates, T1 scores were used in the analyses.
Statistical analyses: Descriptive statistics were used to compare characteristics associated with attrition in the second wave and to present sample characteristics. McNemar tests for one-sample dependent observations were used to describe five-year changes in the categorical health behaviour variables and a paired t-test was applied to describe changes in BMI-units. Multivariate logistic analyses of "healthy" behavioural changes were conducted to assess associations with chronic health conditions, sense of control and potential confounding covariates. We used general linear models (GLM) for repeated measures to assess the associations between these covariates and five-year changes in BMI. Level of statistical significance was set at 5%. All analyses were conducted with SPSS version 19.
RESULTS
Compared to those who responded to the telephone and postal questionnaires at both waves (N=1,019), respondents who did not participate in the follow-up survey or did not respond to the postal questionnaire in 2007 (N=1,334) were older (70.2 vs. 67.5 years), more likely to rate their health as poor (18.1% vs. 6.6%), more likely to have lower education (42.7% vs. 18.3%), more likely to smoke (33.2% vs. 22.3% p<0.001), less physically active (15.1% vs. 23.2%), and had a relatively higher alcohol consumption (71.3% vs. 57.5%). An overview of sample characteristics for these 1,019 respondents is presented in Table 1 . Table 2 describes the distribution of health behaviour variables by chronic health problems and sociodemographic characteristics. The percentages of male and female smokers were similar (23 vs. 22%), but a larger proportion of men had smoked previously. Men also had higher alcohol consumption than women. Differences across levels of education were statistically significant for all four health behaviours. Smoking and inactivity were more common among persons with a basic education, whereas alcohol consumption was higher among those with a higher education. Older respondents (67+ years at T1) reported relatively lower smoking rates and less alcohol consumption than younger respondents (60-66). Respondents with a partner were less obese than those without a partner, and their smoking rates were also relatively lower. On the other hand, alcohol consumption was higher among respondents with a partner. Respondents with a chronic health problem did not differ significantly from healthy persons in smoking levels or physical activity levels, but they reported relatively lower alcohol consumption and somewhat higher levels of obesity.
Small but statistically significant correlations were found between the different types of health behaviour variables. Physical activity was associated with higher alcohol consumption (Spearman's rho=0.08), lower smoking rates (Spearman's rho=-0.12), and lower BMI (Spearman's rho =-0.13). Higher alcohol consumption was also associated with higher smoking rates (Spearman's rho=0.15). Table 3 presents five-year changes in health behaviours for the entire sample of people aged 60+ years at T1 and according to prevalent and incident chronic health problems at T2. Only persons with valid responses in both waves were included. In the entire sample, five-year changes in all four health behaviour variables were statistically significant at the 5% level. Largest changes were found for smoking behaviour where 95 persons who indicated that they were smokers at T1 reported that they were none-smokers at T2. This corresponds to an approximately 10% decrease in the total sample. Also, 124 persons indicated that they were physically active at T1, but had become inactive at T2, the latter corresponding to a 13% decrease in regular physical activity. There was a slight increase over time in proportions of respondents who were obese and consumed alcohol at a weekly basis. Stratifying the sample according to prevalent and incident chronic health problems indicated a significant decline in smoking rates and a decrease in physical activity. Among those with an incident chronic health problem there was a tendency of declining alcohol consumption, but the changes were not statistically significant.
At the first wave, 211 respondents 60 years and older were classified as smokers and 45% (N=95) quit over the subsequent five years. Multivariate logistic regression analysis showed that neither chronic health conditions nor sense of control predicted smoking cessation in this sample of older Norwegians (Table  4) . Only the association with age was statistically significant (B=0.07; P=0.03), which may indicate that smoking cessation rates continue to increase with age also in late life.
A total of 187 respondents aged 60 years and older were classified as physically inactive at T1, and 76 of these were physically active five years later. Multivariate logistic regression analysis (Table 4) indicated that failing to increase activity among persons 60+ years was associated with the prevalence of a chronic health problem. Incidence of a chronic health problem showed the same tendency but results were not statistically significant (P=0.069). A similar multivariate analysis based on physically active respondents at T1 indicated that maintaining regular levels of activity was associated with a higher sense of control (B=0.08; P=0.002) (data not shown but available on request).
At T1, 352 respondents (85%) indicated high weekly alcohol consumption. Five years later, 63 of these reported lower levels of alcohol consumption. Multivariate logistic regression analysis indicated a tendency towards reduced alcohol consumption among persons experiencing an incident chronic health condition, but this association was not statistically significant at the 5% level (P=0.056). A reduction in alcohol consumption was more likely in older age groups. Respondents with a higher education were less likely to reduce their alcohol consumption (Table 4) .
At T1, 114 respondents (11%) were classified as obese. Five years later, 30 of these belonged to lower BMI categories (overweight and normal). A multivariate GLM analysis for repeated measures revealed a small but statistically significant decrease in BMI over five years (within subjects effect Time: F=7.99; P<0.01). In addition, five-year changes in BMI differed across gender (Time*Gender: F=4.69 and P=0.031) and age (Time*Age: F=14.12 and P<0.001). Whereas men on average reported 0.5 units increase in BMI, women reported about the same decrease. Self-reports indicated decreasing BMI in the highest age groups whereas BMI on average increased among the young- Table 3 . Prevalence and five-year changes in health behaviour for the whole sample 60+ years (T1) stratified according to prevalent and incident chronic health problems between T1 and T2; percentages (%). Table 4 . Logistic regression analyses of positive behavioural changes; unstandardized regression coefficients (B) and levels of statistical significance (P).
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Smoking cessation N=207
Increased physical activity N=171 est respondents (60-66 years). The analyses did not reveal a significant association between a change in BMI and chronic health problems or sense of control.
DISCUSSION
The results of the present study indicate an overall reduction in smoking rates and a decrease in regular physical activity over five years in persons aged 60 years and older. Furthermore, although alcohol consumption in older people in general has increased slightly over time, incidence of chronic health problems tends to be associated with reduced alcohol consumption. In addition, our findings show that older persons experiencing chronic health problems are less likely to initiate physical activity. The results also indicate that a strong sense of control does not affect the likelihood for changing to "healthy" behaviours, but contributes to the maintenance of physical activity also in later life. Five-year changes in smoking cessa-tion, weight reduction, and reduced alcohol consumption are relatively more pronounced in older age groups. Age was not related to (changes in) physical activity in the present study, which is in line with the findings of a previous Norwegian cross-sectional study that indicated relatively similar levels of physical activity among adults until age 70 (29) . Our study further indicates that older persons with a higher education are less likely to reduce their alcohol intake, although they have the highest rates of alcohol consumption. Alcohol is a source of pleasure, relaxation and socializing for many (22) . However, research results on the potentially protective health effects of light alcohol intake are mixed and by far not sufficient to suggest alcohol consumption for health reasons (30) . Also, elderly people are the largest per capita consumers of prescription medication, which in many ways may interact negatively with alcohol (31) .
Taken together, the results of the present study show limited support for the assumption that the onset of a chronic health condition triggers positive health behaviour changes. As such, our findings are in line with the recent study of Newsom (18) . This suggests that the health care system could do more in targeting the potential window of opportunity for individuals to adopt healthier habits following the onset of chronic health problems (10, (32) (33) (34) . Other studies have for example pointed to clinician failure to promote smoking cessation in older people as a barrier to changes in health behaviour (35) . Secondary prevention strategies may be particularly relevant in middle and older age groups where adverse health events are more likely to occur, and since elderly are increasingly likely to receive a major diagnosis or to be hospitalised as they age. Regardless of age, healthy behaviour changes can increase life expectancy and improve health and quality of life. There may, however, be a potential benefit of age-matched interventions, as factors that motivate behavioural change in older people may be different from those that motivate younger (36, 37) . As most studies on health behaviour changes focus on individuals who are at least 30 years younger than the sample in the present study (38) , there is still a lack of evidence of which interventions and preventive strategies constitute effective health promotion in later life. A previous randomised intervention study from Australia indicated positive effects on health behaviour (physical activity) and health in elderly people following a general practice education programme (39) . This study emphasized the considerable public health impact of general practitioners on promoting health for elderly patients. A more recent primary care study from the UK (40) indicated that providing written advice to older patients alone is insufficient to improve shortterm health behaviour and suggests that sustained and direct professional/patient follow-up contact may be necessary to achieve benefit. In Norway, the need for research establishing this kind of evidence becomes increasingly relevant with the implementation of the Coordination Reform which emphasizes the responsibility of the municipalities for early detection of treatment needs and for implementing secondary prevention strategies in order to postpone or avoid hospitalisation (41) .
The present study is one of the first using large scale survey data on longitudinal changes in health behaviour among elderly Norwegians. Despite its large sample size, the sample is not fully representative of sub-groups of the community-dwelling elderly population in Norway. Due to selective attrition, our sample of respondents 60-79 years is higher educated compared to the population 60 years and older. Higher education is usually associated with more positive behavioural changes (18) , suggesting that, without attrition, health behaviour would have been even more stable than as suggested by the present results. Furthermore, persons over 79 years in the first wave are not included and attrition is highest among those with seriously incapacitating diseases or health problems. The results therefore apply to home-dwelling, relatively healthy, elderly. Also, self reports on chronic health problems do not necessarily correspond to clinical diagnoses, and may range from mild symptoms to severe limitations. Hence, the results may refer to the association of relatively minor chronic health problems with health behaviour changes. On the one hand, this may have contributed to an underestimation of the associations between incident chronic health condition and changes in health behaviours. On the other hand, self-reported symptoms and conditions have shown to better reflect daily health status (42) , which may be more relevant for subsequent health behaviour.
An important remaining question, which may be answered through subsequent data collections, is whether older people who improve their health behaviours following the onset of a chronic health problem also have lower risks of further adverse health events, new diagnoses, hospitalisations and/or early mortality.
CONCLUSION
The vast majority of older home-dwelling individuals do not change their health behaviour following the onset of a chronic health condition. This suggests that the health care system could do more in targeting a potential "window of opportunity" for individuals to adopt new healthy behaviours in later life. The results can be assumed quite robust though we must note the potential bias due to selective attrition inherent in large scale longitudinal surveys, especially in elderly populations. In line with the ageing of the population, high and increasing prevalence of chronic health conditions and limited change in health behaviours underscore the importance of developing effective secondary prevention strategies, such as behavioural interventions and chronic disease management approaches targeting middle and older age groups.
